JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

S t m f f? t B 2 0 0 3 ^ 3 n 1 2 B 

Date of Application: 



#M 2003-066310 



'm m # -t 

Application Number: 
[ST. 10/C] : [JP2003-066310] 



m m a 

Applicant(s): 




ffiSE*-^ ffiSE# 2004-3002438 



2 0 0 3 - 0 6 6 3 1 0 1/ 



[#**] #M 

[lift] 030385 

[timH] ¥)&15^ 3^12 0 

[S^#ft5H«] C12N 

i&ffixitmm] mm^istmmmnwr 1233ft B^m^mftm 

[ft*] 4b*t « 

[ttar3U±©Br] SJIAA «Hfj#BJIHr l 2 3 3 #it!i B^^W^ 

[ft*] mm ens 
[ft*] 

lm%m-^] 000004097 

[ft*X(i*^] B^^^TO 
[ftSA] 

[ftSU#-^-] 100089705 

[ttflfrXfi^] mmfP^-ftBaEA¥WT=TB 2 # 1 # ff^#WTtr^2 
0 6E 

[#a±] 

[mM#-^] 03-3270-6641 



ffiSE#2 004-3002438 



mm 2 0 0 3 - 0 6 6 3 1 0 ^- V : 2/E 

[SttLfcftSA] 

[«SU#^-] 100076691 
[#S±] 

[MJ#-t] 100075270 

[IttL^tlA] 

WfcgU*-^] 100080137 

iff&jLtt&m f-m mm 

[SttLfcftSA] 

[flfegU*^] 100096013 

Lfcft&A] 

100117813 

[^^■E?iW#^-] 051806 
( [iW#^0] 21.000H 

mmm . i 

SIM 1 

^# i 



miE#2 004-3002438 



mm 2003-066310 



mmmmm] 

[it^i] (i) seq id no: l-CTjkzn&i&mmt fzitztitmm<Dm 

(ii) seq id no: i-?7jkzti2>mmm^^*-cii> l< mmm^km^x 

(iii) seq id no: ix^zti&ikmmtmmM%iRmmt<Dmx\ * v 

(iv) SEQ ID NO: l^mZtl&i&mmt<Dm'C'J?%< t <>60%Offl*E3RJffl 



[W*^ 2 ] (a) SEQ ID NO: 2Xtf £ & T ^ 7 WlWM ; 

(b) SEQ ID NO: 2X^ii^> T \ J WZBM\Z&^X\1t> L < li«»fl»7 5 ^ 

Bfta«$c3c, L < ttftirasfifcr ^ y kbb^ij ; & L < (4 

(c) SEQ ID NO: 2X*tf Z *l& T $ J WJRM t <DmX'J>% < t &60%<7)T 5 J 

[w*^4] m&mitziteizmmwnmz^-rzm&x.^? ?-o 

o 
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[0 0 0 1 ] 

z^m-rz r^mmim® k n ■* & o 

[0 0 0 2J 

fci^nr^hyT-v^ (PA ; v^^^>^M^ >) &&iti2> 0 UV 

<OSH0^Sfcv*o/i, MMiZlSifZyytf; 4 h'<0&&<Dffi& (Winkel-Shirley 
, B. (2001). Plant Physiol. 126, 485-493^ K VMz. -£ ft -5) K 

[0 0 0 3] 

i3U^T#^cO^|**^«l$*L/c (Mol, J., Grotewold, E. , and Koes, R. (19 
98). Trends Plant Sci. 3, 212-217) 0 Wci£lO%-ffllZt>tz o T, yn^f^fX 
(Arab i dops is) K is It & 7>^-itfcq^ ? l£® L T # tz 0 7 7*VO'fe|^^ 
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transparent testa I tt) t L T f Sfc ^ tl 7t: (Koornneef, M. (1990). Arabi 
dopsis Inf. Serv. 27, 1-4) 0 
[0 0 0 4] 

tjtf±i T<7)«h ^*>, 2ifi(7)ttJtfs : F-^^[5i^$ti. >e Lt-e^i *><7)(i{r^ 

-^■7^*V^K*!!& (01) Hi5tt^#m<7)«^itf5^J:^P!iiitfeW^n 

fST (FLS) J^til-n \Z-X»h&tztb, yD^^tXt77^7^K^ill 

fi^Ltti^^T*^^ (Winkel-Shirley, B. (1999). Physiol. Plant. 1 
07, 142-1494>t'Hfa-$ix|,) 0 
[0 0 0 5] 

tit, mmi<zimm.*^wmztiz>o 77*7^ ra^triK^-^ftiro 
tmmn^mmt, zm&m :i-^^*>. (1) ii#{iiP7K^ftii7t:(±^b^ct 

^R^14*i^<i-^^14^P^ (ii) m (i) ™^ftit£*L7^fc^£^ 
ill) >/^5?^i&^ h v7i^£><7)$:ttJ|£l^ ^<b«/&£*L 

& (Coleman, J.O.D. , et al., (1997). Trends Plant Sci. 2, 144-151) 0 
[0 0 0 6] 

m (I) m%-?<D3im%Kfclt, ^h?n-AP-450KJ:^jt!i!^£*U LTP- 
450f£5Sf<?>4»Kti, y>t^-b4-tKn^y7-t*, F3'H, F3'5'H& £T<7)7 9 
*V>f K£^j£f«tCM^1-& (Winkel-Shirley, 2001, ±i£) 0 T 

7>h->7- v >«) & muit-r htztb iz>&mr-$> *> , -e- L-c*ti£-r £ h 9 > * 

7i^--tr% UDP-^Wn-x : 7 7*7^ K^;i/3y;l/h 7 >^7x7— b* (UF 
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^SfK?-^ 1 ^ Ul±, ^^-J--T-cm7Z.Ztltzi><7)i>$>^fz (^ljx.(i\ Bruglier 
a, F., et al., (1994). Plant J. 5, 81-92) 0 
[0 0 0 7] 

Zbiz, yfrf^-j-^S-h^yxy^^-Jf (GST) ^ 7> ^ >7 - >fe ^ 
m<7)fz£>lz<&m~?&Z> tm-^ZtitZo V t^n a v<7)BZ2£ J: ^^-^^ T<7) AN9 
f±, GST* KLTfe*) , ^ LT-e^fi, mnm^K^^m^ 

7ZttfX~£2> (Alfenito, M.R., et al., (1998). Plant Cell 10, 1135-1149 

ft>-M^Mtl>C tX&Z> t^K.hfitz (Marrs, K.A., et al., (199 
5). Nature 375, 397-400) 0 
[0 0 0 8] 

yy y isT-ymtit%ti-tu$, ?mt tzit^tih^mm^mm^ x cm® 

OfHfft^xVWi. mX77- (^>fvy, Douglas-fir) frh'&hfttzr- 
? 1,Z±£ (\fcfrLX^Z> (Stafford, H.A. (1989). The enzymology of proanth 
ocyanidin biosynthesis. In Chemistry and significance of condensed tanni 
ns (Hemingway, R.W. and Karchesy J.J. eds). New York: Plenum Press, pp. 
47-70cf Hl/lf a.~^ith) o 
[0 0 0 9] 

L2,3-cis--7 7/^>3-^-^iS^#S#:i: LTP^^i-agiJ<7)M^ftifi^^ti 
£ (Xie, D.-Y., et al., (2003). Science 299, 396-399 ; (HI) 0 
[0 0 10] 

MM (ifzl$^mifc<7)pV& ; Stafford, 1989, ±i$) ^^ti^tf^ 
f±. ^'Jv-ltli/^, LTftfrti2>mx&2> (Debeaujon, I., 
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et al., (2001). Plant Cell 13, 853-871) 0 BUfEfl^i, &*lZtit&Zti^ * 
LTT&l&ZintzXW—fimitZin, -e<0«f*»fet*r4 (Ell) 0 
[0011] 

3RWRlDS:#atw^T d - ttfX^ h (Stafford, 1989. ±5E) 0 *3*<b < fcMfite 
is J: CT/ £ ic L X & v> < o^o * * a #|#:^\ ? y - 

> (7'n7>hy7-y>) -fcffl (ant) fg*#fc LTfR#£*lrt:j&* (Gruber, 
M.Y. , et al., (1999). Genetic systems for condensed tannin biotechnology 
. In Plant Polyphenols 2: Chemistry and Biology. (Gross, G.G. , Hemingway 
, R.W. , and Yoshida, T. eds). New York: Kluwer Academic/Plenum Publisher 
s, pp. 315-341) , LfrLPAmmi&&m$iV> J £tib<D\KWi\:, sKW-ffc, 
tm.it X O^f-WKIft* «fc O^f fc^WEftti . y^l^otv^^ 

o 

[0 0 12] 

oT^£v> (IU1) o :<7)yfax-y 3 y|^ ±fc LTtt^^fcOti t A/ira* 
. 77*7^ F<D "mm" X@-?(i&<, XH*&«LTv>S£fcKR 
jE^iitv^tv^flctij, UiW^tL^o Wfi, ttl2lE**|cOJ»^-C*& 

0 DebeaujonP> (2001, ±j£) ti, TT12«fcT- £i£gt U *LTTT12j& f , yD>f 

[0 0 13] 

^<btij»^ >f * > tr - a mm^mm * -> n * x k & v > xm 

$LLX^Z>m^, 2m<7>ffiM% ttgtmWZW tz (Shikazono, N., et al., (2003) 
. Genetics, in press) 0 -fO 7 ofi, ttl8^^£fc (Winkel-Shirley, 20 

01 (_L&) Hi3V>-C^oTttl9t LTffr££*i£) <9 . f^ff'tiin^aT 
^hyT-yyy^yyt-^ (LD0X) fcHtjcStia * K"t£ 

mitttfxmz&zLx^fzo tti9^^i it^i$tL^#\ a 
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[0 0 14] 
[0 0 15] 

>Y -t*?19 (TT19) ffltttfa%LtzffiMV>&mirZ?v-->yL, 
[0 0 16] 

^>^i§H^<7)^n(i, (i) seq id no: ixtf z n z> iM.mm itzitz. ft t mm. 
<nmmz$>2>iM.m%mz^&mm. ; go seq id no: l-e^tL^jta^gfi^jnio 
^ti^> l < im%km<7)i&mtfx^ & l < ittttozftfzi&mnmz^ttm 

m\ (iii) SEQ ID NO: IXtf £ ft&i&mm t *l1ilft&*fi^E3*J £ <7)mX\ 7. 

L<(± (iv) SEQ ID NO: lX7F£ft2>m.&mi\t<DfflX'J?%<ti>60%. 

< t90%oaU6E3?i|ffi|B|ttSrW1-*Ja|gEa?!IS:#tr«tt ; tf&iti2> 0 
[0 0 17] 
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tivm-tZo ±m-t z>*§tw<vmmi£, (a) seq id no: 2-cni2tiz>T$. ;m 

SB^iJ £ m-f Z>9>'*?&.*^-Y-tZ> ®M ; (b) SEQ ID NO: £ *i & t < 

ym£&\zm-rz>? y^tn^u- Y-tz>mm ; i> t < (4 (c) seq id no: 

2T^c£ ft* T 5 J WMM t<r>mX'J>ta < t &60%, «fc 0 «f i L < t4^& < <h & 7 
0%, J: L < 144? < £ &80%, I44?fc < <b &90%<7)7 5 / 

[0 0 18] 

±^L/^<td^ (i) - (iv) iztm-r&mmitzii ( a ) - ( 

[0 0 19] 

#*93liSUOig«Ki3V>T, (i) - (iv) HSB*i--63KH, &&W4 (a) - 

[0020] 

[0021] 

*^Of&^f>{4, yn^tXt (Arabidopsis thaliana) <Offltm?f-K 
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[0 0 2 2] 

ttl9^^Mc£v>Ti|£^M££ EfciUX^Ml** ->o^ tXtitlnn 
>tfT (Col) *Mc;fcv>-c»#fU ttwas^tttciJV^TfEI^Lfejtte^SrffP^fL 
ttl9^**|ctC^v»Tii, SEQ ID NO: 1K^$*L*645 bpCD^--7°>'J 
>^7U-A^«b&&&3£BEy!l£*rU SEQ ID NO: 2tC^£ T ^ 7 |fi 

[0 0 2 3] 

_ti£ L fcTTOitfrT-O J* 9 1/ * ^ =t OTT19 9^>*9 SC<7> T 5 / |fcgEF!l 

£ClustalW ver. 1.7 (Thompson, J.D., et al., (1994). Nucleic Acids Res. 
22, 4673-4680) |:± *9 8?#f L <b £ ^> „ mRNAW^^t:\ ^^^-TOAN9itf^ 
(Dm.WLW.rn 1 jf&55% , F^ony *>BZ2itfc^-Ol£&HE?!l £ &40% . -/DO 
i-X-f (Arabidopsis thaliana) WEST? n- >H36860<^BfcHE?iJ fc#j75%, O 
*£^B£?iJffl 1*014 £3TU r//^fK;K1i, H36860W T < J t mo% 

% ^ jl - T WAN9W T S y ^SE^lJ <h #750% , F^D3y <7)BZ2<7) T < / MW>n 

tmi5%, cor ^ ymmmmm^ir^o ^*.-T<DMim{tt&£zfYy 

ton v<7)BZ2itfcT-{ix -e-fi-Pfi^?- -x-T43 J: h ->^n 3 yKfcufT > 
h v T - >fet?tf o * t:£>f "C* -5 ^ ttfZabtiX^&yfrf^-jrys- h 7 
>x-7^^--tf (GST) jtfS^-Cab^o -<^):i:^ ±i£ LfcTT19itfr?-*±, 
T> h vT->fe^?t^<7)7ti6^^^GST^Jtf5TT'*^Ct75^^$tL7t:o 
[0 0 2 4] 

oht% (B]^$tL/jTT19ilfET-0^^^-r^,^a6^, ^OjffST-^ «fc tK£ 
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rtfSftfco ni90«^*$«bU#«BtzlftftL^:i:C:*, TT19itfS L X ^ 

o 

[0 0 2 5] 

*-?-X$>2>J} V 7 5 7-W ? >f (CaMV) 35S7°n -t- * - T$IJ^ 
L ^AN9*frT ^tyn^^tXfcott 19^1* * L „ TT19 <7)$|f £ 

<7)^t^ (i AN9«fzc?- Ciotli K ttffiffi £ tl V > £ <h <b tHC £ o o 
[0 0 2 6] 

(i) SEQ ID NO: l-C^£*L£iaXg£?iJ£ £ti£ftt*§fior^#K&£i&^IE 

(ii) SEQ ID NO: l-C^£*i£^g£?!Kli3V*-Cl& L < ttttftfl^Jfi**^ 
( i i i ) SEQ ID NO : \Xt£ £ ia^g£^ij £ *BM ft &*&^K?iJ t«IB|t, * h 

(iv) SEQ ID NO: \Xir^*l&U&W.mt<DmX')?ti:< <t «t l)*f£ L 
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< (±4?fc < t ^70%, «t * L < (i^fc < fc &80%> L < (i^fc < <h 

(a) SEQ ID NO: 2X~7jiZti2> T ^ ^WMm^h 9 >/*?S££rr- K1"<i> 

(b) SEQ ID NO: 2T'^$ T < 7 BfcEfllKiS^Tl t < \*®.mM<n>T ^ J 

(c) SEQ ID NO: 2-C^£*i&T ^ y &E#I £ ©WW < t £60%, X *) fcf 
* L< < *>70%, «t L < 144? < <h *>80%, f^Uli^ 

< t i> 90% © r ^ y [witt m^r^y mse^ij £ ^r-r & 9 > 9 k * ^ 

[002 7 j 

[0 0 2 8] 

ftfi L< t±l~2(MH, «t L < til~l01H, ft L < fil-5f@Oi £v> 

TT19*feT-Oi£^SS?iJ (SEQ ID NO: 1) UiJ^T^t, ^oTT19* WC* g <h |WJ 
J , l~«&J , r#*nJ 2> 9 >'*9MH. TT19 9 (SEQ ID NO: 2 

) tmffi.<v\±n$:m-f2>9 >'*9n*^7o mz.it, r^ym^ ra&j 
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[0 0 2 9] 

(Site Directed Mutagenesis) ^PCR*ii|Jl ^ X v^/z 5 > 
^^JjS; (Random Mutagenesis) . * -fe y h SA^^^I^c (Cassette Mutagenesis 

[0 0 3 0] 

&*>/n°?SC£:3- K-r^il^BE^iJ^fi. TT19itfgT-0^^@e?!| (SEQ ID NO: 1 
[0 0 3 1 ] 

^MtCisv^T, 7, h 'J b BftOffi&BE?!!^ TT19«fc 

^ £=7- Ki-&&&BE?!l (0Jx.UT, SEQ ID NO: 1) & L < l£Z\titMM.<Dfflj£jz 

"C&tUi\ #flxJi\ SambrookiS J: D^Russel (Molecular Cloning: A Laboratory 
Manual, 3rd edition (2001)) (DtSM^&^^Xffo Z\ ttfX^ 2> 0 Z\tib<DX 
b > vj. > b &*ttogM*«&0!*: LTii, 0fl;ltf, 6XSSC, 5XDenhardt's 
, 0.196SDS. 25°C&v>L68 < C&<!:'C>/W ?4-{f- v a ^fr^fflt-SCt 

< (^US'C&^LeS'C (^;UA7 5 Kit) Z £fi25*C&^L50t; (50%*^AT 
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[0 0 3 2] 

14t±, NeedlemaniS J: mVunsch (J. Mol Biol., 48: 443-453, 1970) <7)T;i/3' 
'JXACSO^, f IT X n > y >^j|fsf 3 > - ^ - ^JU - 7° (UW 
GCG) =fc A^oIfg^GAPn ^V-^-yn^ A £ ffi^gEMf$&£ Jt3Tt& - 

U(± ! (1) HenikoffiB J: mienikoff (Proc. Natl. Acad. Sci. USA, 89: 10915 
-10919, 1992) tC§E«c£*i& J; -? X^T'J^^-vHJyn, blosum62 ; 
(2) 120^> -7 7°il ; (3) 4(7)^> y ; & XV (4) «i^> y -f\z 

[0 0 3 3] 

SE^iJJtfcO'ftfeO^'n^^A^S^. ffl^TU^o 0O£{fAltschul<b 
(Nucl. Acids. Res. 25., p. 3389-3402, 1997) tC|Efc£ tLTV^BLAST^n >f 

&m*lr<D%t&. Nucleotide BLAST (BLASTN) 7*n/5A-e, Queryifi^@E5*J £ A 
^JLT. GenBank, EMBL, DDBJ& fCD&akBE^J-f tfR&-f& - £j& f "C 
££ Q ymmmWm^, Protein BLAST (BLASTP) 7*o/5A-e 

, Query T ^ /^@E?iJ£A# LT, GenBank CDS. PDB, SwissProt. PIR& t<DT 

hJif National Center for Biotechnology Information (NCBI) , 
(±DNA Data Bank of Japan (DDBJ) O^rt'f h -frhMWi-f* Z. t sWilt?* 

7A, 0Ux.(£ClustalW ver. 1.7 (Thompson, J.D., et al., (1994), ±&) & 
[0 0 3 4] 
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ftLtzzoz (i) - (iv) izum-rzmmtfcn (a) - ( c ) ^fe«-r^^ 

iz±t) n-h'Z tiZ> 9 Mx,itSEQ ID NO: 2&Cfe*fc£>7 < J W&Mtt 

[0 0 3 5] 

*&m&*ti. MftLfz (i) - (iv) iz&mr&fflftitztt (a) - (c) iz 

tm-rzmmz^-f&M.mx.'*? ?-i> ztzmm-t&zttfxzzo 

fci&JIx.^* *-f±, iS^O^^^ ?-tplz%L§£W<7>mMLtz (i) ~ (iv) 

mir&mmttziz ( a ) - (c) ^sE*-r*eai*ji»i-&cifcuj:»)w-6ifc** 

DNA, 7 r- vDNA& <h-£^fflt-& - £ rt ? -C£ £ 0 7°^^ < KDNA <h LTti, 
mfi*<7)-7°7^5 K (#!JxJ£pUC19, pBR322&<h') , ffiflfi*07 p 7^? K ( 
M x. tfpAM trl^a , ^ffi^^^U* (00 x. tfpGILDA, YAC & ^ * 
^ffll-^Cl 7r - vDNA <h L T fi N Hr-y UEMBL. A ZAP, A gt 

lO&f) &ir*teffi1-&vl£ 4 0 -<£>J: 9 ^-KtfTifcLfc (i) - 

(iv) iztm-r&mmtfzte u) - ( c ) ^i£«-r^^^#Ai-^^^n(i, 

OfeSLfcflriKLfc (i) - (iv) Iztm-fZ&WittzU (a) - (c) 

izum-t&mmz, *-<DVjm&frizmxirz> 0 

[0 0 3 61 

(i) - (iv) izfcn-t&fflgtttH* (a) - (c) Kffi 

«-r^>^ninx.T, z\(Dmk<r>5m.znn-tz>tztb<Dw.m. ?-<nvs & 

^<DM*)&fr*i8:M-f&fzib<D%Z?\\ (Mz-lfT-mmm% t*) s &£Z//£fz 
IZMIR-?-*- (mx.it. yt Koiiur^ * - HrilfSiF-, 77 tW^T v 

mnv>§km.zftm-f2>fz#><D$i&}tLxii, mx-it-ru*-?-, zcy^y^- 
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& 0 ;;tyn^-^-ii v V 

ti^-co e w hie d xm^Mtt-t z. t &x § , 01 x. »f a»#y n >r * x-?- 

[0 0 3 7] 

- ^Il± t ^ ^ »ifl^ At 1 1 C l «9#£- <h^-C^£ 0 
[0 0 3 8] 

/^--r-f ^^^f>^ ^'JxfV'/yj (PEG?*) ^t^fffln^t 

^J: Off do 

[0 0 3 9] 

T^n/^f'J ^A, #!lxJ;fAgrobacterium tumefaciensUSA :«ft^M' 
^a-A^f>7^VM/->3>ft (Bechtold et al. (1993) C. R. Acad. Sci 
. Ser. Ill Sci. Vie, 316, 1194-1199) , 7n-7^-f-f^ffi (Clough, S 
J., and Bent, A.F. (1998). Plant J. 16, 735-743) £ ZKQto X^±<7)MM 

[0 0 4 0] 

Fn.fl/-v3 >^§^CJ: 0. mJE500-600 V. 1000//F, 20 msec<7>£f*-C 
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[0 0 4 1 ] 

{fBIOLISTIC POS 1000/He; BioRadfct*) ^v^llt^:^ ? T*H 0 &3 
^mtU^JifzHm^ZX *)M&&7^ ill* fi 1000-1100 psi*U£OJE;*K 5-1 
0 cmgJKWffiirclTdo 
[0 0 4 2] 

^•'jifi'^^'j =r-;w£ (pegs) fcffl^aateii, ^aBna^^y 

[0 0 4 3] 

«!»jfflaa*^iwt-r-s (i) - (iv) KiEfci-*«»$fcii (a) - ( c ) k 

, & L < itimAZnmLfz&cdMZmWkL, ^f£DNA& L < (icDNASrUFMt LT 
[0 0 4 4] 

• &-£:^=fc 0, (i) - (iv) HfE«-t*^i/j(± (a) - (c) KU 

[0 0 4 5] 
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[0 0 4 6] 

<D^-fti*mmLXi> X^ 0 mmZftdm-er^li, ititii<£>pH£5.0~7.0KiigpL 
, 20~30°C, ftf f L < H23-28Vm^r\ 5B~2t-JHUK o F5'/Xy' 

[0 0 4 7] 

[0 0 4 8] 
[0 0 4 9] 
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ttimmW<V^m£.J&&£tf3p.Wi, &m^mm.ZtiT^Z> (Shikazono et a 
1., 2003, _t&) o m^m%ir& i/uj%1-Xl- (Arabidopsis thaliana 
) zczi ? J y'auy^r (Col) Wmmm^ (26,000*4) tc, 150 GyOM^ 
*-f ty&^ZWM-f&ZtlZj: lj, ^m^i^Z^^ttz (Tanaka, A., et al., 
(1997a). Int. J. Radiat. Biol. 72, 121-127) 0 - <7>M3<Hto tz^^WiX 
iJfiJLPt^ft (100.000W) <7)cWb, ^o36SBIS«^nHfy hH^feftft* 

<Z>M2^fc£iMltLrt:o £*i<b(±, ^jtiffsTT* •) , 1 1 19-1 «fc tftt 19-2 

[0 0 5 0] 

xn^^, ^ (Landsberg erecta ; Lertfe) £TT19iIfc 

ttM£LX&m+&2&t/ban-4&mfc&£Vtti (CI) ^#1** (ffllt^^Tt: 

tf^Xft&Ltz (f^fti, Tanaka, A., et al., (1997b). Genes Genet. Syst 
. 72, 141-148& X t^Shikazono, N. , et al., (1998). Genes Genet. Syst. 73, 
173-179) o ast/ban-4g^*Mi, AST/BAN-4*j-jtitf£T-£Pu;fr t i> Xfm-T &BAN 
itf£^Kov*T0 3Ul/^#-e*lK ^-LTtt4^*(i, TOit^aMsT-^M^ 

[0 0 5 1] 

h«j i k & v » m l 7t 2&*> 1 1 i9^#y* ( 1 1 i9-mmw& x m 1 19-2^11* 
«s^<7)^fe<7)fe^*(i, tti9^^^^o^^T-(±m^wnn^$n^ 

#*ofc (IU2A. B) o 
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[0 0 5 2] 

T (Col) flc, ttl9-l^ll|fc, ttl9-2^*1*i3j:U f tt4^mi*Ofi|!fe^t, > n-try 
hit (100 mg) £$MfcLfco -en^^^S^f^T^i- 0*U ^-LT5ml(7) 
1 %HC 1 / * * 7 - )V t m& L o Hf ^ T rt> K &£j L&;6 ? £> 251C f 21ft 

ttffiL^, Folch#E£tT^ -eLT±S^ov^T<7)OD3oo-700*^^*tt ( 
DU530, Beckman, USA) Srftffl LTfffJ^ Ltz Q TOtit^ , tt4^#»<7)^^H2[ll 

[0 0 5 3] 

ColftUfc^T, 530 nm#i£T-c7)^Jt <D®.^\£- ? tfmM tz^tzi)K —Jj~?t 
tl9^*OM^i: t:-^0^:§^M^Iim^tL7to ¥*^OD 5 3o 

ffi(±, Coi», tti9-i^^, tt 19-2^1*, js«ty f tt4^i*jci5v^T-e-tL-e'^ 

, 0.091+0. 01K 0.041 ±0.009, 0.038±0.004, H X m).008±0.001*C&o£ 0 
[0 0 5 4] 

sssraof£«o^^<t^^><, coi«cottT^fcrae«jwiefefbLfc (H2d) 

[0 0 5 5] 

: ±21 

^Hi&WcjS^Tti, yo^tXt (Arabidopsis) <7)&)W 7 > h 

[0 0 5 6] 

*t«(ivn^+X + (Arabidopsis) (Dty&iZ J3tf£ T > h v T- >fe^j5t 
£F ttmbtiZ (Tsukaya, H. , et al., (1991). Plant Physiol. 



aiIiE# 200 4- 3002438 



#M 2003-066310 



^-v: 19/ 



97, 1414-1421) o yr-ymmmmv-miz^ r>h^r^ywm<omm^> 

[0 0 5 7] 

CoXfccDttm^^mm* , 70%EtOH-ei^^. oi,>-eo.05%Tween-20£#tf^: 

^TK^-eSIH-ri-v^io 0. 1, 2, 5, 10, i 7tzl±20%m>-f*L/^O 

flftJt<7>* * u-x%^ygi-2>^ MS/* * n-x/Ttf- (0.8%) 

v>£o 4 c C^T5B^^^'fk^a<7)^, -0-7°P- h ^23°CtCl^L^M^^* 

tz (Stemi SV11, Zeiss, Germany) 0 lt^^lH3AH^-to 
[0 0 5 8] 

Col^O^mCisv^T, *^n-*«^5%f -e±#i-tL(f-r-5»fitt, ±g|SK 
tt^i* (upper hypocoty Is) & J: If^-M^^M (abaxial) tm%.%WL (margina 
1) X\ ^L<, T > b i/T->&mitMfimi^fz (03A) 0 10%^)*^n- 

(germination) **ffl#$it^: (r-^fi/TLTV^^^) 0 2fi<£>ttl9^*£ & i 
fz, Y±.X<D%-W (germination) & X L^ffif&W 10%J:*)#^;^ 

n-xt;j:*K M&lr&Z t%7fiLfz 0 L/;A s ot, 5%<7>x ^ n-7>^\ 

[0 0 5 9] 

coi^, tti9-i^^, tti9-2^fy*. textfttAMmw^m^^mmt:, 

70%Et0H-ei5^F B 1, ov^-C0.05%Tween-20^^-tr^S^^^- h M *j A?#?f£ (m 

.3%mm&m) ^xio^mmmt, ^Lxmrnm^^xm-r^-^tzo tnh 

£0.1 mM^-';>^-> (Shirley, B.W., et al., (1995). Plant J. 8, 659-671 
) Z^tsMS/X? u-^/Tif- (0.8%) -7'U-b (5%<?)miJ£<nx?u-x£^ 

w) t tzi±i-v >r-yz<£5%^-7°]/- h (5%<7)mm<oxi?u-x$:^) 

±\ l lW^fZo NohtSpalding (Noh, B. , and Spalding, E.P. (1998). Plant Phy 
siol. 116, 503-509) iz X lESc£ fttz X o K> 50%Et0HtWc?&8f Lfzi~ l ) >Y 
-> (Sigma) t- b ^ l--7ffiIL/cti:MSMi:ii]DLZ:o 4rHT5B 
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>A-4-^> + a^-m ^LTfl#:»i£tKJ: *)&UWLmLfz (Stemi SV 
11, Zeiss, Germany) 0 la^^[H3H^:i"o 
[0 0 6 0] 

tf&Zm&VijtLti (H33B) o 5%x^n-^^iife-eco^||f§WtzjoV^TV^< o 
^(7)f^^tl^$tL7t7iN ^HU^ffifc^tLTt: «t ^ H (Kubasek, W.L., et al., ( 
1992). Plant Cell 4, 1229-1236) , tt4^fSMi, 'J >Y— «t 0 > 

T> h vT-^-feffjt^S-^Lfc (®3F) o — ttl9^M*fcT*ti, 
->«yiKW*>fc"f\ 7>hvT->^glii^$tL4^ojt (03D) o -tub 
<7>l§«^, TT19it^T-(i. T> h vT->£^j£&g§t::j3lt&F3HRS^«bT 

[0 0 6 1 ] 

3Uifeffil4 : 'J 

-iRt:, ynvf^fXt^liS (testa) <0*gfeKt±, ±fc LTPA^O^ 
'fb^-^-i-^ (Chappie, C.C.S., et al., (1994). Secondary met abol ism in A 
rabidopsis. In Arabidopsis (Meyerowitz, E.M. , and Somervi 1 le, C.R. eds). 
New York: Cold Spring Harbor Laboratory Press, pp. 989-1030) 0 *) > 
t±, ^tt^^T*ePAit||B#0^ / v- J- - - 7 h £ <fc ^TA«<7)*^f^- y h (term 
inal units) tfcfcL, ife&t LXWm^mz&tf 2>m&&m<VitM&$L ( 
Deshpande, S.S. , et al., (1986). Crit. Rev. Food Sci. Nutr. 24, 401-449 

) o ^mmmz&^xt*. ztih^Fmrni^^^xt/xifzii^^^-r 

[0 0 6 2] 

*®WKI±Debeaujon£> (2000) WMCL/t^-C, /s- 'J >MS^tf o 

£fflv*T|g^L£: (Axioskop, Zeiss, Germany) 0 f£*£H4H^-f-o 
[0 0 6 3] 
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UTOJcStfc (DAF) lKfct^T, Colft^J J:^ttl9<7)M^HiDV^T^'fb^iSm 
£*U ^-LTM^-^rBTe^Lv^^btitl^^tL^^oTt: (IU4A, B) 0 LfrLte 

tfb, daf3&£ <o frhm^t, com^mj-tttimmw^m^t^mx^m^. 

fi, DAF5H&^Tilll£ti£ (04C, D) 0 1"&;b*>, Colt£<7>H£ (testa) IZ 

& (endothelium) /l<7)*ffljfel*j£|$'<:\ L£ J: -? o (04C) 0 

[0 0 6 4] 
-^-e, ttl9^#M*<7);Sj£ (testa) 

^rtih^mm^ (occurrence) Col^Ul^t^ ^-tt J: 19 & 
■Cab *9 . ^LTrtfl^g^^tL^ti^lffl^l^-e^vKo^^ji^/jN^^ 1*1 i,z 
If: (04D) o *fefeSt<W^&tt&*Iiirt\ DAF9-10i-CiS 

<7>5^fp£P^££a6, *#&Wb(i> MWMM- (segment) «r»*fl^W^ 
JUL, ^LT-€-(7)ft^[*|ffilJ<75 (^endothelium) JSfcS^Lfco DAFl7T<7>1?!l£ 

, JfiW.fcfflm<v*K^1x<n\HUlz^<£i l zffitzZtLtz (EI4F) o 
[0 0 6 5] 

: maitia^^^Z 2 > £ 
*Hife^^j3V^T(±, »^MUr«rttl9-l^H^^/c(±ttl9-2^H*t^EL 
d t h £ D tzYmfc* L *C , TT19itfET-<7>5j^--7 y kf > ^ £ ?f o 0 
[0 0 6 6] 

CoH*<7)/s-y ? 7v+>y K£^f-r&ttl9-lfgM*M3 «fc <7ttl9-2^ 
^tfcfc. H^MLandsberg erecta (Ler) £x@££-tfTF21@#:£?#7t:*#£\ 
S&WKti, — oOT-^-HMLTColSiiLerMtOJt^^P^^ ColM 
! LerM = l I UZ&< L^L^t& ? ^, dft£<*>F21Bffc£ttl9gS#l^j£g!£ 
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T19itfET-M^iSc?< Kofi, LerMlC*ti--i,ColM<7)Jt^^±#-r^C t^C^^ 

tZo 

[0 0 6 7] 

ttl9-mil#£ £tf"ttl9-2^#l*i, Sr^MLer*<h<0^cSfi^?>> -eft-Pti, t 
t^ilM^^-T45<7)F2filt/^J:y f 103^F2t4t7^l#7t:o i^ii^^tlf^H^o TDNea 
sy Plant Mini Kit (Qiagen) £ftiffli".2> IfcCi^ ^VADNA^o-if ^ h|t^ 
tbfflffiL/jo CAPS-7-^-ioJ;^SSLP-T-^-<hom§l<i:(7)|9ii-e N Ifmfitl^^ 
mKLtzi)^XZiih(D¥2 / f;^XMkZ\1imLX, y \d > V^^f^tz (Bel 

1, C.J., and Ecker, J.R. (1994). Genomics 19, 137-144) 0 
[0 0 6 8] 

ttl9-1^^0*t;£SfcT-tCO^T(i, RI-7 y 7°±T<7)^#5(7)20.6 cM, 23 
.7cM, ^i^25.3 cM(7)DNA-T-^-^fflv^^#^ x ^ft h <7)&ifcx.MJt^£* 
^^-T^-t^^n, ^-LTTT19ilfsT-{i29.5 cM#ifiC'fiML^o — \£f"C 
, 42.2 cMfe J: CK50. 5 cM^-* --e^ia^^fll^'bti, TT19*{^-(235. 5 cMft 

ia^fiat^o inx-T, TTi9jtfEi L ^ov^-c<7)-n'b2o<7)Br^tto^)^fiffi(7) 
m^mmz&ifzm.&z.it, 45(DF2m^mxii'ikLxmm^^^^fz 0 z\<nm. 
nut. 4 *>\£-*u\z& y)mm^tifzmnw^^^Li£H£^fz^n, -ei 

XZ\<DM^^ } 0ttl9-l^mW^Xlt, 29.5 cM^ J: (735.5 cM#ifi£^K\£ £ 1" 
[0 0 6 9] 

ov>r% ttl9-2^a^<7)^jlfS^-<7)-7-7 tf >?Z1=r^fz 0 ttl9-2^M**<W 
^liffST-UowTfi, 35 cM#^O^fe#:g|Sf]£ft>-\<7)a^x.fi^l03<7)F2jiffP B 1-e 
i&*tzm, / J?LtZo Ztib<DffiM^£t) > TT19«fET-^35 cMfIi^(7)^522t'fi^L 
, ^LTttl9-l^*tCioV^T(±^^tL^^MOitfiOW*<7)-o^\ TT19 

[0 0 7 0] 

±^Lfzmm^m^x, ^m^hut-rm-^, tt\$-2nmm<7>mttm 
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T v > & ^ £ ii % <D U ^ )V LX^Z>ZtX$>Z>tzfr, TT19 ilfeT- liT>h 

^60TT19^M^ £ K5e $ tifcSgOBAC * n - > £ £ {±P1 ? n - > T"l v^/if d <h 
[0 0 7 1 ] 

t>S47>X7x7-^ (GST) -«^^<ba^^n^itfST-<7)^^^^7t: 

o 

[0 0 7 2] 

ttZJj^—fZ> 4&<7) -7° 7 >f - £}£^m9it{5^tti£-ef£ft L £ ; 
TTl9-fO (5' -GAG AAC CCC AAA AAC GTC AC-3' ; SEQ ID NO: 3) &J:tnTl9-rO 
(5'-GTT GTG AGG GTT GGG TAG AA-3' ; SEQ ID NO: 4) ; 

TTl9-fl (5' -GTG GTT GTT GGG AAG AGA AG-3' ; SEQ ID NO: 5) £FTTl9-rl 
(5'-CGA TGG CTC GTG ATT CTT AG-3' ; SEQ ID NO: 6) ; 

TTl9-f2 (5'-GGT CAA GTT CCA GCC ATA GA-3' ; SEQ ID NO: 7) £ J: 0^719^2 
(5'-AGC GAG AGG AAA GTG GAA CA-3' ; SEQ ID NO: 8) ; fLt 

TTl9-f3 (5' -CCC TCA TTA GGC CAA GAG AA-3' ; SEQ ID NO: 9) &J:<nTl9-r3 
(5' -GAG CTT ATG TGG GGA AAG TC-3' ; SEQ ID NO: 10) 0 -ti^«7°7^v- 
(i, 2mm<Dttl9^W<oy y ADNA^tLT, GST-^atfeT"«l^ $ tiX^Z>i§ 

& iz (i^ipi-r z> z t vx ^ i\ mm £ nmm-t &z\t &x § ^ 

[0 0 7 3] 

Z.tit><7)-?7'(-?-<0®.&&fr-$$:mmLX, PCR£tTo£ 0 PCRRSfi. ft#J 

<7)m&m%$:95x:i l zxioftm, ^^m-co.s^, 57Vizxo.s^mtLx 
i2x:<<zx\frffiz\*r 4 ? t lt40->tm^,>k -tLxi2x:Kxi^-m(DWik<ow 
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T ttitflB $ tL 4" o -I t ri» <b , 1 1 19-1 - ^ «b co ipIDNAfli^ K £ v> 

T (i^Mcoitfico^if j£ Bfe Zti2>i> <T>iF&&tZ> £ £ ti^m £ *ifc 0 
[0 0 7 4] 
gg*feff!l6 : TT19flH£^<ftfl^f ? p - - y ? 

[0 0 7 5] 

2ttcotti9^«fe?-^ni5it znmj&z *itzWjffi*^t*mk-7 7 * 

W.irhtz)sb, TAIL-PCR (thermal asymmetric inter laced-PCR) (Liu, Y.-G. , a 
nd Whittier, R.F. (1995). Genomics 25, 674-681) Zft-otZo 
[0 0 7 6] 

MKP11-R4, 5'-ATC AAG TAC CCC ATC GCC GGC ATG T-3' (SEQ ID NO: 11) ; MK 
P11-R5, 5' -GGC ATG TGC GTC AAA TCA GCC ATA G-3' (SEQ ID NO: 12) ; MKP11- 
R6, 5'-AAC CGG TTC GAA GAA AGC CGG TTA T-3' (SEQ ID NO: 13) ; f Lt 

MKP11-F7, 5' -ATA TGG ACA GGT AAC AGC AGC TTG TC-3' (SEQ ID NO: 14) ; M 
KP11-F8, 5'-GCA GCT TGT CCA CAA AGA GTC TTG CT-3' (SEQ ID NO: 15) ; MKP1 
1-F9, 5' -GCT TTG TTT TCT CGA GAA AGG AAT TG-3' (SEQ ID NO: 16) ; 
CO -e ft -e ti £ > 1 1 19-l^^itfSTMc0^fiDNAC02ttc0M^^S^'J % &mir htztb 

[0 0 7 7] 

3ttco^- >; ? K ; 

bCC5-8-Rl (5'-GAC GTC ACA TTT CTC GCC TAA CCT-3' ; SEQ ID NO: 17) , bCC 
5-8-R2 (5' -GAG GGG TTG GGC CAG AAC GTT GAA-3' ; SEQ ID NO: 18) , JsiC/bC 
C5-8-R3 (5' -CGA TGG CTC GGT GCT CTA GAG ACT-3* ; SEQ ID NO: 19) 

[0 0 7 8] 

Liuh (Liu, Y.-G., et ah, (1995a). Plant J. 8, 457-463) {C«fc*9fSf<£ 
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titzEMlzmo'^X , 2m<V&n<vmM7°7 J (AD2 (5'-NGT cga swg ana w 
GA A-3" ; SEQ ID NO: 20) 3$ X V?AD3 (5'-WGT GNA GWA NCA NAG A-3' ; SEQ ID N 
0: 21) ) Z&J&LtZo i> n — ocoAD7°7-r-7- (ADD OSE^Oii. 5'-GTN CGA S 
WC ANA WGT T-3' (SEQ ID NO: 22) T"*o/:„ :;t? TSJ liG£ fc(±C&7F U 
TWJ liASfcfiT&^U f LT TNJ (iv*-ftL^o4gHt?**c:t«:^i-o 
[0 0 7 9] 

sm^itsx h > h ^+i--r ^;n;istt^T-- >^S£65 0 cn u 2 

.5^K^>-etL^tLC0#M^Pf *353-Kt3i-*^t^{±Liuf> (1995a, ±JE) O 

L T , xy^/K^ "7Mastercyc ler ^yx^f (Eppendorf ) "CTAIL-PC 
/E L- /c 0 

[0 0 8 0] 

#«bft£TAIL-PCRj^O&?iJ&^^ GST-ttaftTOTifcfcttW*, 3fe&#:5 
"fOBAC F18022OE^J£^£Kfflffilft£IE?!li:, ^ftf*^ U (fi 
Her) -DNA-#13 bpK^Jfc^SBK^Tr* CI t&7fi2titz (H5A) 0 7^7--D 

NA-^ae^j (13 bp) <ojg*«i«\ ^rtitm— <owffltfisv( zi-xi-rs 

iiifz, TAIL-PCRICJ: *)&5eU LT-?-*i£:EyiJ&5e U F18022& X miKPU 
&m*tt1r2>7 7y* y hj&*tfcffi£*u I*ii:fe7 bp<7>^#3&<7>7 * 7--DNA 
-«rJt»o7j (H5A) o 
[0 0 8 1] 

L/;^ot, ttl9-l^M*tCj3V^-C(i, F18022£fcmcMKPll±OGST-tfc*fc 

£ 0 £Oj£&*>-*J->f Xj±^ •> n ^ ^ t Xt y / A r - ^ ^-^ S£ 
&1000 kb t mfc £ titzo TAIRK <fc #Ht $ fitz T J t- - v 3 > [:i *9 > BAC F18 
022±<7>Wm&tzii, itfeT-fi^L^v^ t^£*i& 0 £«bC F18022^O6 
bp-7^^^>h (TAGAAA) ^\ fc^T&fnJ^ i:fl$ t 
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[0 0 8 2] 

j-^-tri-fyj-r-tzmm-tht, mmmmzti-f, zcozt ^<btti9-2 

/^£ft&o TAIL-PCR^J:^, iPRP?PJ^0tfi£+l t^ll Lt^^ -53* 

f- Kri ? £ kbJt^<a^iat??f&^$ftfcC:£ri s ^$ft*: (H5B) 0 gfi^ij 

flS*r"Ci±> Slt^fi^^GST-«itfET-<7)i^ V>3O60 bpTiti-e<7)^ifr*(i 

-e- ^ & m £ *i & a* o ?t o (si-mmttm & h m mzn tzmAmmn 

[0 0 8 3] 

L/:#ot, JIM6.7 kb<^>7 9^^ > Mi, l^«Bfttt*fflft^»±tfcffi$ft 

yn^^tXt^Tyf-yayia^ ttl9-2^ 

[0 0 8 4] 

ttl9^M*OM^ (1-&fc>*>. ttl9-l£!W**jJ:crttl9-2£#|*IO MJST-Mit 

o iO^S4rftK"t"&fei6, Clustal W ver. 1.7 (Thompson, J.D., et al., (1 
994), ±i£) v^f^r?>f >* > h £*To£ 0 PHYLIP ver. 3. 

57 (Felsenstein, J. (1995). PHYLIP (Phylogeny inference package) version 
3.57c. University of Washington Press, Seattle) $:ffflLt, neighbor-jo 
iningS (Saitou, N. , and Nei, M. (1987). Mol. Biol. Evol., 4, 406-425) 

[0 0 8 5] 

m^mmmm^m^.r ^ ; -j-x^est* n - >H36860 
<o r < j msm t %m% . texvm-*.- TGsmm^-, r^y mwm t , 
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fi?#f^<b, TT19(iftl5fjnH36860<h, ^<7)f£AN9£, ? y 7, 9 -ffM $ fifc C <h j&* 
^c£*i£ (®6B) o 
[0 0 8 6] 

[0 0 8 71 

I^MTT^jtfci^Pl^n-^MKPll (Liu, Y.-G., et al., (1995b). Plant 
J. 7, 351-358) frh%-MLf2o TTimm^m^yu ? - £^frTT19«: 
£ £ KpnI/SacI 77^>h (&2. 4 kb) * , ±& L tz J: d H T if u 

itLtz 0 yy— h ttDiMRUftZmmfcLfzi^ ¥ J ATT 

19afET*^IL, tLX^4 j-*) ^-pBHOl^^SAL^ (Jefferson, 
R.A., et al., (1987). EMBO J. 6, 3901-3907) 0 
[0 0 8 8] 

9 h n*°l^-v a y\ZX. «K Agrobacterium GV3101fHl h 7>A7^-i L£ 0 
/*>f "MJ — ^-^^oAgrobacterium^ n - > £ 7 ^n/i :^ ^ ij «7A&<7)e£ 
»t^>^7n-7^ • t-V 7 7*ft (Clough and Bent, 1998, ±&) t:i «9 t 
tl9^f|£McSi&£-tf\ ^LTMm^x/Jo *t^y> (50 mg/1) ££0^ 
77^ 9 > (Claforan) (166 mg/1) ^/B^TTl^i^ * * 'J - - > ^* L^fL 

<7)mM-cmmLfz 0 

[0 0 8 9] 

tt^^^ov^n^Hcs^i-^sao^L^^wiK^ti^ (tti9/A 

U:TT193M£tffr£) <D-fs<XX\ M^7>Fy7^>Il (H7A) ^ ^ CTfrC 
iSXcomfe (testa) ^Ofgfe-fefftf:* (IEI7B) ^Mll'^^it 

inti^tL^o -ati, TTi9iifsT<7?^^tti9^^7^^v^ Yxmmmm. 
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<T)WM t% Z> Z. t SrTjrto 
[0 0 9 0J 

*^JfcflU:i:fcv>Tt±£1% TT19itf5T-tC^jS-r^cDNA^ n- > ZGenBankf- 

69M6*^v>fiL7t 0 Cl<!0cDNA^n-><^iE?iJ^5cH«t >K 45 bpW ^N- 

iSlRTf i££ «t ^272 bpW It-MWimMIS <£ tf*" V -At - )V -9 , TT19itfzc^ 
W3-K«« O^TOB^-Cfi, SEQ ID NO: 1) t5c£tc|W|— <7)@eW>£>&& C 
til^Lfco 169M6(iTT19jtf5T-^$£¥^S^i-^ 
#x.^>-<h^T^/j 0 ttl9-2^M^<7)*t5:itf5T-Hi3lt^^if*(i^ $ 

56IE¥H*&SBfi:^e>9 bpii^HfiMLTv^i fc#>F$*Lfc (IU5B) 0 
[0 0 9 1 ] 

\H^6mm£.mz-&fzu-{f y vm&^^-MAzmm it, mie^ (rt) -pcr^t 

o 7tz 0 

[0 0 9 2] 

tir\ i&m.\H^^Z^tzm^<Dmty<nn* ttW&frh ^ RNeasy Plant Mini 
Kit (Qiagen) LT^RNA^ffim Lfz 0 RNase-^DNase-fe v h (Qiagen) 

£$£ii^-<7)7 0 n h 3;u^Lfc^oTl£ffl-r^^^m: *K ADNATA 

^ra^-^-^ #Ji££MS/*^n-X (1%) /Tif- (0.8%) 7 > l/-h±f 

o /: 0 

[0 0 9 3] 

TT19i3 J; ^OffeO 7 9 *V KiHE^OS&SKMLT, 500 ng^^RN 
A£M$fflU Takara RNA LA PCR Kit (ver. 1.1, Takara) ^Mit#<7)7°n h a )V 
iZLtztf^xm^T, RT-PCR^f o/: 0 PCR:/n 7=7 A (i N WW^WSLWCPk*®* 
X,\Z\X29tWi. fW^94tJ:-C0.5^IUi, 57 < C{CT0.555-^-eL-C72t:H-C1.5^F B 1 
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[0 0 9 4] 

TT19HilHov>-C, TT19-RT/f2 (5'-GAA CAT CTT CTT CGT CAG CCA TTT GGT C 
AA-3* ; SEQ ID NO: 23) & X CKTT19-RT/rl (5' -GGT TCT TCA GAT CAT CAT AAA T 
TG GAG CTA-3' ; SEQ ID NO: 24) flW^^^-t LtffflLfc. Nesi<b 
(Nesi, N. , et al., (2000). Plant Cell 12, 1863-1878) \Z X 0 £ *l 7t 7" 

#ftST-l«A4 (EF1 a A4) <7>§&^£[*j£M«<t LT&te 
L£ 0 Cti^PCRMt^-^Xti, -en-rtL548 bp43 i^709 bp-C^o^io 
[0 0 9 5] 

*;l/n^v>^-4f (CHS) , 7 >f K3'-fc Kn* v^--tf (F3'H) , & 
il/yt Kn77*V-M-'J ?--tf (DFR) Kov>T, c:t*ffflL/:7" 
DFR- ■)a'-^^7^ Nesi"b (2000, ±$ ; Nesi, N. , 
et al., (2001). Plant Cell 13, 2099-2114) iZX 2> 7*7 >f J? ; 

CHS^ov^TCHS-UP ; 5'-ATG GCT GGT GCT TCT TCT TTG G-3' (SEQ ID NO: 25 
) 33 «fc tfCHS-RP ; 5' -TCT CTC CGA CAG ATG TGT CAG G-3' (SEQ ID NO: 26) ; 

F3'HtCov>-rF3'H-UP ; 5' -CAT GGC AAC TCT ATT TCT CAC-3' (SEQ ID NO: 27 
) isXim'HSP ; 5' -CGT CAC CGT CAA GAT CAG TTC C-3' (SEQ ID NO: 28) ; 

DFRHov^TDFR-UP ; 5' -ATG GTT AGT CAG AAA GAG ACC G-3' (SEQ ID NO: 29 
) is X tfDFR-RT/rl ; 5'-GAC ACG AAA TAC ATC CAT CCT G-3' (SEQ ID NO: 30) 
-en^ftOPCRMfO-9-^Xti, 712 bp, 851 bp, &£tf497 bp<0&Z"C$>*z>ti 

o 

[0 0 9 6] 

7j;i/rr >4 y * 9— If (CHI) , 7 7^V >3-k Kn + y7-t* (F3H) , 
[fD^TVbyT-vVy^ + yyt-f (LD0X) f&^Hov^T, #HW7 , 9 

CHIHov^TCHI-fl (5' -CTC AAC AAT GTC TTC ATC CAA CGC CT-3' ; SEQ ID NO 
: 31) &iTOH-rl (5' -CGA AAA CGC AAC CGT AAG AGA G-3' ; SEQ ID NO: 32) 
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F3HHov>TF3H-fl (5'-GCC GGA GAG TCT AAG CTC AAC T-3' ; SEQ ID NO: 33 
) teXVmi-rl (5' -CCA CGG CCT GAT GAT CAG CAT T-3' ; SEQ ID NO: 34) ; 

LD0Xtcoi/>TLD0X-f2 (5' -GAT GGT TGC GGT TGA AAG AGT T-3' ; SEQ ID NO: 3 
5) H X OlD0X-r2 (5' -AAA GCG CTT ACA TCG GTG TGA G-3' ; SEQ ID NO: 36) 0 
PCRMt/ <D -9- <fXt±, -en-e^535 bp. 808 bp, ^LT714 bp<Og£T-*ofc 0 
10 0 9 7] 

^SSfLfcJ: -9 K^CoH*RNA-C(±JS(@$*l^^ — ^T'ttl9-1 

J:LKttl9-2^M^ffi^(7)RNA-^>-7 0 ^-e(i. Kfi^fcB £ *i£^o £ 
(H8) o L/^ot, TT19itf5T-0#|^{i, 2«Ottl9S5**|c*t?{i«fe*$*L7t: 

[0 0 9 8] 

Colffl^^^^^-B^i3lt^TT19it^T-<7)|§^^->^ tTt, P^Tto TT1 

mm^skm*. *&m, m> ^> m, im* ^i^nt^oiM (sinq 

ue) Is^Lfct-^T^SI^tcjs^TtfcmSft*: (f-^ti^Lt^^^ 

) o ^<DZtfrh, TT19it<ETf±> W^frl/^^-CSUfW^I&SL'Cv^i <h 
^^a^o S&K. RT-PCR(i$/c, TT19itfST-Ha^fift«7& s , CHS. CHI, F3H 
, F3'H, DFR, *3 J: tfLDOXfc «^77'tV^f Kftititfz^O^iSCi^ 

S£-5-x.£v>.r ££^L£ (128) 0 
[0 0 9 9] 
^fftffaio : tti9 ban^MMg&mM: 

*HJIiW»Ci5V»rt±, ttl9ilfe^-t/-?-a.;i/^ (BANYULS ; BAN) (Albert, S. 
, et al., (1997). Plant J. 11, 289-299) ^"fi^^fcSrfNaj U ^<7)#M?r£- 
IDT, TT19ilfET-<7)^ffl^^H^^^H-r^- t LT^to^o 
[0 10 0] 

/s— (BANYULS ; BAN) l±, v n % i~Xi-<DPA&&j&m&^%F&&)lzm 

4tS»fO-o*3-KL (Xie et al., 2003, ±& ; EI1#BS) , BANilfS^- 

tz (Devic, M. , et al., (1999). Plant J. 19, 387-398) 0 

, 7>fy7->X,f7 h£*1-£«J& (testa) (ast) ^#M* (Tanaka et al 
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., 1997b, ±m ban^fcKJ: 0*Bffi£ft&v^ ttfjjiZtifZo Z<DZt 
frh^ ast^anO^jZitf^T-^ <9 (Winkel-Shirley, 200K ±i£) . LTBA 
NK£</>T49 bp (+114-162 nt) (VK^ZttC, ^<7>££^ D £ d 

<b^$tLfco L^^oT, ffllffl^OJ^T^io^T, ast(2ban-4<hPW;ft.£o 
ttl9Jo J; m>an<D $> v ^ /i<7>*B51fPffi £ fiffSfc-f & £ > 1 1 19^3zlitfrT-c7) v^-f tifr 

[0101] 

ttl9 ban-M^^O^mfi, J: "9 K?H „ * -ft 1 19^1* tban^Uft 
TOffl^ ? ttl9itf5 : F-Mi3J;W f banjtfET-Hl^ov>T t & CAfn^b^ 
3H8rfi^tC{±6.25%^-itL-2>ttl9 banHSfg^*, TT19J3 J: 0*BAN 
10 10 2] 

yy h vr — >^S^fe^?tiP(i, ttl9 ban^M^^fcO^is J: U^HisnTIl 
«£S*Lfca»ofco -fi^^O^^flT-^^^v^-C, *flfKfliffite<& (le 
aky) T> h '>T->^*fe35*E»$n^* s , LT^3&<Z>SflttiS3§S£ 
fitefritz (H9A) o -n^O*tm^^>. W^ftl"*^"??, ttl9{±. 7>fy 
7 - > 3ftt K H9 L T banH*+ L r ±&t£ tf> i> <dx* 3b <z> tz Z. b tfm £ ti 2> „ ^- ] ) 
>fr$Tlz£t), banOit^ (Devic et al., 1999, _hi£) i3 i: WTO#*Ti£ 
fflL£ban-4<0it£- (f-^li^Lt^^^) PAHulE^(i-fi^^ 

k & v» -c & l -ctfcas $ *i & c: t ^ $ n o KuKaw -eott 
-m^tttiv^v^-fe^o^^-^-fe^^L^ (ni9B) o ii*nw^^«»irao 

^-fi^fM^i&^Tfi, ^^OttT-fe^>l©fe<b«:5l#jec:-r (EI2D) ttl9 

Sti&^ofc (H9C) o 
[0 10 3] 

mmmi ; ^^^-TAN9cj:^tti9^so^^fflM 
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^^j.-TAN9£, CaMV 35S"7°n 7 -co i> t "C^lJfJp L , fLt:©3>7f 
^^-TCj3tt£*^n^i?&&AN9mfST-(; J: ffili "C § & ^ 7$> 
[0 10 4] 

^■f-a-T (V26$0 AN9 cDNA£\ tfLWtO'EkRNAfr h _hj$ L 7tRT-PCRtC J: ifijig 
L£ 0 ^^J--TAN9^^ip§i-^^i6H x AN9-5' (5'-GGA TCC ATG GTT GTG AAA 
GTG CAT GG-3' ; SEQ ID NO: 37) & J: 0^9-3' (5' -GAG CTC GTC CCG TAC TCC A 
CA ACA AT-3' ; SEQ ID NO: 38) ^RT-PCRH^tt h 4 ^- t LtffflL/: 0 

r - - v y y^strnvc x~$> z> mi a mmw9 iz±& l tz «t *> \z l t „ rt-pcr * 

ff o fc 0 lk-7 n - =. y ymM*WMi£&&tZ> C «t *) , 1"-<T<7>AN9 cDNA^ 

ftfcKEIfcJttW-Sfc, 17^^it»tit^^ (Val80^Asp80) 0 
[0105] 

^> ^*fe0d8K±J£ L£ «t -9 H Lt, 7°? 7 X K^BamHIio «t tfSacIfc i 0 M 
ffcU f LT^>t-f^, pUC19^H+h-7^n->^L^o *tJffi^»Ofe*tc 
, EST^ n->i69M6<7)^ >-9— h £SalIi3 <£ D f NotITf^ / fb"^"-i> ^tCi OEIJRL 
, -g-tL-rtL^amHI-iS^fiiS «t O'SacUBMfcffl&tfc *-£tr 2flO#^W T /7°^ - 
?:ffl^t7^'-y3>U -eL-CpUCigcfU-^y^n-vfbL/vio ^7 7 — T 

-Atjy+r- h t<DmzH&frzmm&:&Lt2&. 2mm^>cmA (tti9 cdna & x 

t>*AN9 cDNA) £lji]IJtU * L"C/U ± 'J * P BI12l4ni#A L (Jefferson, 
R.A., et al., (1987), ±i£) , fflffijg^f *tfo^ 0 ^#^i££^tr-f >■»?— 
h OK^iJ L tzWt, 2fflg<Ds*4 -^<7 7 X-V 7 YutfV-is b 

y\Z&\)^ Agrobacterium GVSIOI^HSU^ iZ h y y7 7 Lfz Q /<>f -MJ - 

^<7 9 - £ ^oAgrobacterium^ u-y %T7~v^7 x 'J £ A^CO^^^jiT** 
S7n-7)l"rV 7 7l (Clough and Bent, 1998, CJ: ljttl9^*fe 

-eLTTlM*x.Jto Atv^» (50 mg/1) £ <fc 7 "7 * 7 
> (Claforan) (166 mg/1) ^TTlttT-£^ 7 U > ^* Lfc&, ff^Sf$£& 
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[0 10 6] 

1--<T<7>£#Tl#jffi (ttl9/35S ! AN9^#c) (i, i«±T'7> h ->7^> 
^mttm^^Ltz (H7C) o L^L&^'b, WM^-feti, 
r/^yx^^ili:^ tt^JSMO^ t-e^>o/j (H7D) o 
[0 10 7] 

RT-PCR(i, zntbvyTmVd^^^tpvymftW: (silique) izH^X, AN9^ ? + 
ft^MLT^&ZtZTf.Lfz (-r-^(i^LTv^v^) 0 35S : TT19 cDNAn > 

<7) h 9 yx-7 ^^■PlC^iatari* (Hi) , TT19^CaMV 35S-7°n^e-^ 

[0 10 8] 

[Hi] 

3$t I : JEtt^n^E — ^--*UW-»££! mj ittl9/AU:TT19W). 35S CaMV yat- 
^— Sflffll-TT/* cDNA (t tl9/35S:TT19&) . i3J;££35S CaMV "7°P — ^7 — S'Jfff-^ 



AN9 cDNA (l tI9/35S:A/f9W) Sr^/STS, h5> 




— v 9 ttl9fc 




















ttI9 


UI9/AU:TT19 


5 


5 


5 


0 


0 


ttl9/35S:TTI9 


15 


15 


8 


4 


3 


tt/9/35S:AN9 


18 


18 


0 


0 


18 



[0 10 9] 
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-2)o ISWl*I-e^Jx.iiVn^-^-^^14fb-t->2>>r fcfcffcJ: TT19 

[0 110] 

<110> Japan Atomic Energy Research Institute 

<120> fit^feS^fitf^p (A Gene For Accumulating Pigments Of A Plant) 

<130> 030385 

<160> 33 

<210> 1 
<211> 645 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<223> Sequence of TT19 gene cDNA 
<400> 1 

atggttgtga aactatatgg acaggtaaca gcagcttgtc cacaaagagt cttgctttgt 60 
tttctcgaga aaggaattga atttgagatt attcatatcg atcttgatac atttgagcaa 120 
aaaaaaccag aacatcttct tcgtcagcca tttggtcaag ttccagccat agaagatgga 180 
gatttcaagc tttttgaatc acgagccatc gcgagatact acgctaccaa gttcgcggac 240 
caaggcacga accttttggg caagtctcta gagcaccgag ccatcgtgga ccagtgggct 300 
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gacgtggaga cctattactt caacgttctg gcccaacccc tcgtgattaa cctaatcatc 360 
aagcctaggt taggcgagaa atgtgacgtc gttttggtcg aggatctcaa agtgaagcta 420 
ggagtggtct tggacatata caataaccgg ctttcttcga accggttttt ggctggtgaa 480 
gaattcacta tggctgattt gacgcacatg ccggcgatgg ggtacttgat gagtataacc 540 
gatataaacc agatggttaa ggctcggggt agttttaacc ggtggtggga agagatttcg 600 
gatagaccgt cttggaagaa gcttatggtg ctggctggtc actga 645 

<210> 2 
<211> 214 
<212> PRT 

<213> Arabidopsis thaliana 

<220> 

<223> Putative amino acid sequence of TT19 
<400> 2 

Met Val Val Lys Leu Tyr Gly Gin Val Thr Ala Ala Cys Pro Gin Arg 

5 10 15 

Val Leu Leu Cys Phe Leu Glu Lys Gly He Glu Phe Glu lie He His 

20 25 30 

He Asp Leu Asp Thr Phe Glu Gin Lys Lys Pro Glu His Leu Leu Arg 

35 40 45 

Gin Pro Phe Gly Gin Val Pro Ala He Glu Asp Gly Asp Phe Lys Leu 

50 55 60 

Phe Glu Ser Arg Ala He Ala Arg Tyr Tyr Ala Thr Lys Phe Ala Asp 
65 70 75 80 

Gin Gly Thr Asn Leu Leu Gly Lys Ser Leu Glu His Arg Ala He Val 

85 90 95 

Asp Gin Trp Ala Asp Val Glu Thr Tyr Tyr Phe Asn Val Leu Ala Gin 
100 105 110 
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Pro Leu Val He Asn Leu He 
115 

Asp Val Val Leu Val Glu Asp 
130 135 
Asp He Tyr Asn Asn Arg Leu 
145 150 
Glu Phe Thr Met Ala Asp Leu 
165 

Met Ser He Thr Asp He Asn 
180 

Asn Arg Trp Trp Glu Glu He 
195 

Met Val Leu Ala Gly His 
210 

<210> 3 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as TT19-fO, which is used for amplifying TT19 g 

enomic region by PCR. 

<400> 3 

gagaacccca aaaacgtcac 20 

<210> 4 
<211> 20 
<212> DNA 
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He Lys Pro Arg Leu Gly Glu Lys Cys 
120 125 
Leu Lys Val Lys Leu Gly Val Val Leu 
140 

Ser Ser Asn Arg Phe Leu Ala Gly Glu 
155 160 
Thr His Met Pro Ala Met Gly Tyr Leu 

170 175 
Gin Met Val Lys Ala Arg Gly Ser Phe 

185 190 
Ser Asp Arg Pro Ser Trp Lys Lys Leu 
200 205 
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<213> Artificial sequence 
<220> 

<223> Primer designated as TT19-rO, which is used for amplifying TT19 g 
enomic region by PCR. 

<400> 4 

gttgtgaggg ttgggtagaa 20 

<210> 5 

<211> 20 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Primer designated as TT19-fl, which is used for amplifying TT19 g 

enomic region by PCR. 

<400> 5 

gtggttgttg ggaagagaag 20 

<210> 6 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as TT19-rl, which is used for amplifying TT19 g 

enomic region by PCR. 

<400> 6 
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cgatggctcg tgattcttag 20 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as TT19-f2, which is used for amplifying TT19 g 

enomic region by PCR. 

<400> 7 

ggtcaagttc cagccataga 20 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Pr imer designated as TT19-r2, which is used for amplifying TT19 g 

enomic region by PCR. 

<400> 8 

agcgagagga aagtggaaca 20 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 
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<223> Pr inier designated as TT19-f3, which is used for amplifying TT19 g 
enomic region by PCR. 

<400> 9 

ccc teat tag gecaagagaa 20 

<210> 10 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as TT19-r3, which is used for amplifying TT19 g 

enomic region by PCR. 

<400> 10 

gagcttatgt ggggaaagtc 20 

<210> 11 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Nested primer designated as MKP11-R4, which is used in TAIL-PCR f 
or isolating two junction sequences of inverted DNA in 1 1 19-1 mutant. 

<400> 11 

atcaagtacc ccatcgccgg catgt 25 
<210> 12 
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<211> 25 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Nested primer designated as MKP11-R5, which is used in TAIL-PCR f 
or isolating two junction sequences of inverted DNA in t t 19-1 mutant. 

<400> 12 

ggcatgtgcg tcaaatcagc catag 25 

<210> 13 

<211> 25 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Nested primer designated as MKP11-R6, which is used in TAIL-PCR f 
or isolating two junction sequences of inverted DNA in tt 19-1 mutant. 

<400> 13 

aaccggttcg aagaaagccg gttat 25 

<210> 14 

<211> 26 

<2i2> DNA 

<213> Artificial sequence 
<220> 

<223> Nested primer designated as MKP11-F7, which is used in TAIL-PCR f 
or isolating two junction sequences of inverted DNA in t t 19-1 mutant. 
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<400> 14 



atatggacag gtaacagcag cttgtc 



26 



<210> 15 

<211> 26 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Nested primer designated as MKP11-F8, which is used in TAIL-PCR f 
or isolating two junction sequences of inverted DNA in ttl9-l mutant. 



<210> 16 

<211> 26 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Nested primer designated as MKP11-F9,. which is used in TAIL-PCR f 
or isolating two junction sequences of inverted DNA in t t 19-1 mutant. 



<400> 15 



gcagcttgtc cacaaagagt cttgct 



26 



<400> 16 



gctttgtttt ctcgagaaag gaattg 



26 



<210> 17 



<211> 24 



<212> DNA 



<213> Artificial sequence 
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<220> 

<223> Nested primer designated as bCC5-8-Rl, which is used in TAIL-PCR 
in ttl9-2 mutant. 

<400> 17 

gacgtcacat ttctcgccta acct 24 

<210> 18 

<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Nested primer designated as bCC5-8-R2, which is used in TAIL-PCR 
in ttl9-2 mutant. 

<400> 18 

gaggggttgg gccagaacgt tgaa 24 

<210> 19 

<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Nested primer designated as bCC5-8-R3, which is used in TAIL-PCR 
in ttl9-2 mutant. 

<400> 19 

cgatggctcg gtgctctaga gact 24 
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<210> 20 

<211> 16 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Degenerate AD primer (AD2) for amplifying the rearranged DNA segm 
ents. 

<400> 20 

ngtcgaswga nawgaa 16 

<210> 21 

<211> 16 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Degenerate AD primer (AD3) for amplifying the rearranged DNA segm 
ents. 

<400> 21 

wgtgnagwan canaga 16 

<210> 22 

<211> 16 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Another AD primer (AD1) for amplifying the rearranged DNA segment 
s. 



miE#2 004-3002438 



2 0 0 3 -0 6 6 3 1 0 ^- v : 44/ 

<400> 22 

gtncgaswca nawgtt 16 

<210> 23 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as TT19-RT/f2 which is used in RT-PCR method. 

<400> 23 

gaacatcttc ttcgtcagcc atttggtcaa 30 

<210> 24 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as TT19-RT/rl which is used in RT-PCR method. 

<400> 24 

ggttcttcag atcatcataa attggagcta 31 

<210> 25 
<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 
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<400> 25 

atggctggtg cttcttcttt gg 22 

<210> 26 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as CHS-RP which is used in RT-PCR method. 

<400> 26 

tctctccgac agatgtgtca gg 22 

<210> 27 

<211> 21 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Primer designated as F3'H-UP which is used in RT-PCR method. 

<400> 27 

catggcaact ctatttctca c 21 

<210> 28 

<211> 22 

<212> DNA 

<213> Artificial sequence 
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<220> 

<223> Primer designated as F3'H-RP which is used in RT-PCR method. 
<400> 28 

cgtcaccgtc aagatcagtt cc 22 

<210> 29 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as DFR-UP which is used in RT-PCR method. 

<400> 29 

atggttagtc agaaagagac eg 22 

<210> 30 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as DFR-RT/rl which is used in RT-PCR method. 

<400> 30 

gacacgaaat acatccatcc tg 22 

<210> 31 
<211> 26 
<212> DNA 
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<213> Artificial sequence 
<220> 

<223> Primer designated as CHI-fl, which is used for amplifying CHI gen 
e. 

<400> 31 

ctcaacaatg tcttcatcca acgcct 26 

<210> 32 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as CHI-rl, which is used for amplifying CHI gen 
e. 

<400> 32 

cgaaaacgca accgtaagag ag 22 

<210> 33 
<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Pr imer designated as F3H-fl, which is used for amplifying F3H gen 
e. 

<400> 33 

gccggagagt ctaagctcaa ct 22 
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<210> 34 

<211> 22 

<212> DNA 

<213> Artificial sequence 

<220> 

<223> Primer designated as F3H-rl, which is used for amplifying F3H gen 
e. 

<400> 34 

ccacggcctg atgatcagca tt 22 

<210> 35 

<211> 22 

<212> DNA 

<213> Artificial sequence 

<220> , 

<223> Primer designated as LD0X-f2, which is used for amplifying LDOX g 
ene. 

<400> 35 

gatggttgcg gttgaaagag tt 22 

<210> 36 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as LD0X-r2, which is used for amplifying LDOX g 
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ene. 

<400> 36 

aaagcgctta catcggtgtg ag 22 

<210> 37 

<211> 26 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as AN9-5' , which is used for amplifying AN9 gen 
e. 

<400> 37 

ggatccatgg ttgtgaaagt gcatgg 26 

<210> 38 

<211> 26 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer designated as AN9-3', which is used for amplifying AN9 gen 
e. 

<400> 38 

gagctcgtcc cgtactccac aacaat 26 

[11] mili, ynOtXt (Arabidopsis) H&tt& 7 7^V A YSl'S 
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>mi* mm* k u y ? *v - ^£<&— as (lawsa k** l t $ - £ 

^@t<lT*^l)o CHSti, ; CHKi, ij )Vu y ^ 7 

;F3H(i, 77/Vy3-t Ka + v7-b*;F3'Hli, 77*7^ K3'-tKn + -> 
7--b* ; DFRfi. yt Kuy -;M-it7C^ff ; FLSli, 7 7*V-;^S?| 
H;LD0X(2, n-f 3T> h yT-y'/Vt^fy^ — -tf ; LARfi, n^7>h 
y7-y>l7C^f ; ANR«\ T > h vT- v >}1tc^ ; TTf±, f7>X^l/ 
>FfX^ (TRANSPARENT TESTA) ; TTGfi, ^>XAI/> hf^^77'7 ( 
TRANSPARENT TESTA GLABRA) ; BAN(±, /*-x.)VK (BANYULS) \ ^^ti^K^ 

o 

[112] H2(i, ttl9^*O^iaM#tt^^i- 0 (A) (B) (±. W 

$^>/^-^TnyJ!£WS-£*:Coll* (A) j3£Zfttl9-im^W (B) Hiott^) 

, m<Dmu^^>y a y^m^mmi^-To (0 a, com c&) , tti9-i 
^mw (4* , ^i^tt4^Mft (^&) <Dfmm%^(nfcm&ft%kz^-fo (d 

[H3] IH3t±* 0. 1 mM^~ 'J > > ^r'a'tfMS/^. ^ n — j^/t 77"— ~7"\y — Y 
itzitO.l mM^-'J > 7" - > ^ t i ^ ^MS/^ ^ n - x/7 # - 7° V - h 
tyn^tXtaiS^t, (A) fcitr (B) fiCol4fc£, (C) (D) 
(± tt 19-1^1* Sr, (E) isitf (F) ItttmmW^ tti^fiT^-fo (A) , (C 
) ££0* (E) tt, tWy-^fiTt^f?^ -77-C (B) , (D) ioJ: 

cr (f) *i^';^y->#ftT-c^w$*fco -r^-c^^mti. it«3W§#:#?) 

[14] H4(i. Col* ([A], [C], fci^[E]) £ct<Jttl9-l'£J£$c ([B]. 
[D]> jsitfCF]) cott^-«ni3tt^PAHulg^^«^^^->^^i-o (A) £ 
£Zf (B) liDAFlO*^^^*, (0 (D) (3DAF50*j£SfcttT-£. (E 

) fcitf (F) (±DAF17?>ttT-*m3&$3-£, -en-P^-To x^-^-ti, 50// 
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[15] m5(±, 2ttOttl9^^^<7)^M«feiFil^l^:[lI^7Ki-o (A) 

t± 1 1 i9-mmw K&^z> m&mit * ^-t 0 GST-iMfc^i^M-^-r £ ±m <dmz. 

tf&Ztzo GST-fiutfeT-^-x^ 7 mzg^-e^-to BAC F18022^>^fef$fllt 

(i^-fe-e^-To 7-f^-DNAfM^, IHi&ttHg^-e^-ro 6bp77^>h- (F18 
022O98506-98511 nUC*B^) fi, miL? 7 7* > \ ^ITO & ^^XmU 

$tL-cv^,*-jcy±@-r^§-e^)^o -en^^n^en-e^t^o (b) it, tti9-2 

^J^l^t£GST-^«fSTM<«ll£^-ro vy^SGg^-e^-to JAfeO 
3c£pti, $E^r?i^fi^^1-o ^tL^tt<7)#-^-{i. BAC MKPll^-eOntfiS^^ 
-To MKP11<7)743-17466 nt * O 7 9 ^* ^ > h<7>— PCR^ J; ^@S^iJj||#tC J: 19 
ttl9-2^^^V A^-eftm Lfcj&*, L^LfeMfifiti^T^^o 

[H6] EI6{i. TT19<7)^ >/^KSe?iJ^J:^^^^i-o (A) (i> TT19 
(At-TT19) , yn^ *^-X>EST H36860 (At-H36860) , ^^-^-TAN9 (Ph-AN 
9) , */*3parB (Nt-parB) „ b -7 n n vGSTI, GSTIII, GSTIV, ££0^2 ( 
Zm-GSTI, Zm-GSTIII, Zm-GSTIV, H X. 0 f Zm-BZ2) „ fLTnA ^'GSTAl (Ta-GSTA 
1) /WJ«7 7^f >^ > h ^^-To -tt<b<0GSTHo\/>TC0i- 

^T<7)#BS(i, Alfenito<b (1998, ±i£) ^^-JtL&o T 3- / 

, 7^^'^^T^L/: 0 (B) fi, (A) [Z&^Xtf £ ti^GST? W?* JCP^O 
?r^to unrooted^ >--b 7 >; -^neighbor-joining^^ J: <0 #<bft 

[ei 7] Ei7f£, ^<7)n&-7u*-?-zm-f2>mtkmrnmmT ([a]&j: 

tK[B]) 4 ZzfiCaMV 35S7*n^e- ? - J: ^|§MJ^I$n-?>^^^-TAN9itfET- 

([c]^j:(^[d]) ct^, uimm^mnmn^Tr^o (a) ^j:^ (o ti 

ry hzsT-y&mitMZftiTittjm^frt). (B) £J:<^ (d) (i, #y&l£Pf -c 

^ST-fe^^o ^^^>^ : ColftCOft^^:, tti9<7)e^m. &£vni<D&m 
*o Wtt^BBt tt, 35S : TT19n >Xf7n Sr-g-tfTlOS^**, (D) <T>— 

[HI 8] H8fi, Coll* (1^->1) , ttl9-l^ft (U->2) , fcitfttW 
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o EF1«A4, #ftHT-laA4 ; *r<Dm<7)m%H. mi^bZ^itiZ 0 

[M 9 ] (H9fi. ttl9 ban—mmmfo<7)mj£.m3.M*7F-fo (A) (iDAF8<7)* 
*»fift*Sr^i"o £ri»«b£^ : Col#U ttl9, ttl9 banHfi^tfc, &<tm>an 
o (B) (iDAF20W^c*Aft^^:^^i-o £7^^ : Col**, ttl9, ttl9 ban~S 

-To £^<b^ : Coltfc, ttl9, ttl9 ban-m^tt, iJiOW, 
(3u 1 mm^r/Fi^o 

[010] EI10(i> yo^f zj-X-f-^z&if&yytf; 4 YWh^W&Hk^ 
i^ti^Oft^/Tto UFGT, UDP-^Ol^-x : 77^/^ F^ny;^ 7 
>X7x7-t*; GST-& , ^i^f*>S-F7>^7x7- -tf ; GS-X*° > -7° 
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[mi] 



4-^n-f;l/ -CoA 3x n r=-yU -CoA 

CHsrm) 



CHI (7T5) 



■i 



F3H(7T6) 
F3'H(777)I 



FLS 



7 7 



■J 



DFR (7TJ) ]7T2, 7T<$, 7TG7| 



n^3T^ h >r^^>^ 



LAR 



2, 3- h7>^ - 



LDOX (7774) 



Tisy/rffT 

sin. 



7, m. 
7TG; 



I 



ANR (BAN) 2 3-^. [ 
1 77Z TT8, TTGl\ 7 7 > 3- i 



MS 



(h//7^ h) 



I « < 



i 



» i 
T ? 



1 
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[EI4] 
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y 



[06] 



B 



At-H36860 

Ph-AN9 

Nt-parB 

Zn-GSTMI 

Z»-GSTI 

Zo-GSTIV 

Ta-GSTAI 

Z»-BZ2 



AI-TT19 

At-H36860 

Ph-AN9 

Nt-parB 

Za-GSTHI 

Za-CSTf 

Za-GSTIV 

Ta-GSTAI 

Zi*-8Z2 



At-TT19 

At-H36860 

Ph-APW 

Nt-parB 

Zo-GSTI I I 

Zn-GSTl 

Zn-GSTIV 

Ta-GSTAI 

Zin-BZ2 



At-TT19 

At-H36860 

Ph-AN9 

Nt-parB 

Zft-GSTI 1 1 

Zo-GSTI 

Z»-GSTIV 

Ta-GSTAI 

Za-BZ2 



- - -tfWKLYGQVTAACPORVLLCFLEKG IEFEI I HI DLDTFEQKKPEKl LRQP- FGOVPA 

- - -UWKVYGQJ KAANPQRVLLCFLEKD I EFEV I HVOLDKLEQKKPQKllROP- FGOVPA 

- - •MWKVHGSAUAACPQRVMVCL I ELGVOFEL I HVOLOSLEQKKPEFLVLQP- FGQVPV 
— MAI KVHGSPtlSTATHRVAACL I EKELDFEFVPVDMASCEHKICHPYLSLNP- FGOVPA 

- -NAPLKLYGypLSPHVVRVATVLWEKaDFE » VPVOLTTGAHKQPOFLALNP- FGG I PA 

- - MAPVXLYGAVUSlfN LTRCATAt EEAGSOYE IVPINFATAEHKSPEHLVRNP-FGGVPA 
UATPAVKVYGWA I SPFVSRALUU.EEACVDYtLVPliSRaKlOHR^EHLARNP- FGKVPV 
--MSPVXVFO^TriVAmtfUEVGAEYELV/PU^^ 

MRVLGGEVSPFTAftARLALDLRGVAYELL- -DEPLGPXKSDSLLAANPVYGXIPV 



I EDGO- FKLFESRA I ARYYATKFADQ GTMLLGKSt- -EHRA I VDQSADVETYYFH 

I E DGY -LIU.FE SRA I ARYY ATKYADQ GTDLLGKTL- -EGRA I VOQWVEVENNYFY 

I EDGD-FRLFESRA 1 1 RYYAAXYEVK GSKLTGTTL - - EEKALVOO*LEVESNNYN 

FEEXJD- LKLFESRA I TOY I AHVYADN GYQL I LOOP - - KKUPSUSVWMEVEGGKFE 

LVDCD- EVLFESRA I NRY I ASXYASE GTOLLPATA - - S -AAJCLEVWLEVESHHFH 

IODCD- LYIFESRA I CKYAARKNX PELLREGH- LEEAAUVOVf I EVEANOYT 

LEDGD-LTLFESRAIARHVLRKHK PEUGGGR-LEQTAllVOVWLEVEAMQiS 

FQOGO - L VLFESRA I AKY I LRKYGGTA GLOLLGENSG I EELAIWDVWTEVEAQQYY 

LLLPOGRA ICESAVI VQY I EDVARESCGAEAGSLLLPODP- -YERAUHRFWTAF I OOKFW 



VLAQPLVINL 1 1 KPRLG EKCOWLVEDLKVKLGWLDI YNNRLSSAIRFLAG-EEFT 

AVALPLVHMWFKPKSG KPCDVALVE E LKVKFDKVLDVYENRLATNRYIGG - D£ FT 

DLVYNUYLQLLVrPKUG CTSDLTLVTKCANKIENVFDI YEQRLSKSKYLAG-EFFS 

- -MTTDDAAVKESE AQLSKVIDI YETQLAESKYLGG - DSFT 
--&APDAAWEKHAEQLAXVLDVYEAHLARNXYLAG-DEFT 
- -GTTDQKWOENLEKLKXVLEVYEARLTKCKYLAG-DFLS 
--RERNWVVOENVEKLWCVLEVYEARLATCTYLAG-DFLS 
PAI SPWFECI II PF M PGGGAAPNOTWDESLERLRGVLG t YEARLEKSRYLAG-OS I T 
PALOAVS LAPTPG ARAQAAEOTRAALSLLEEAFKORSNGRAF FSGGOAAP 



PPATKLTWElG I KP 1 1 g 
PNASPLVFQLLVRPLL G 
AALNP I LFQVL I SPMLG 
PPAIAIWECVFAPFLG 



-MAOLTHHPAHGYUiS I TO I N- -OMVKA- -RGSFNRWEE I SORPSWKKLHVLAGH 

- LAOLSHUPGURY I MN£7SL$ - -GLVTS - - RENINRWNE I SARPAWKKLHELAAY 

-LAOLSHLPSLRFLHNEGGFS- KLVTK- -RKCLHEWYLDI SSROSf KKVLDL1AIKK t S£ 
-LVDLHHIPNIYYLUS-SKVK- -EVFDS- -RPRVSAflCAOILARPAWVKGLEKLOK- 

- LAOANHALLPAtTSARPPRP - - GCVAA - - RPHVKAWEA I AARPAFQJCTVAA I PLPPPP 
-LAOtNHVSVTLCLFA-TPYA- -SVLOA- -YPHVKAWSGLUERPSVQKVAAUIKPSA-- 
- LAOLSPf T I MHCLUA- TEYA- - ALVHA - - LFWSAViOGLAARPAANXVAQFllPVGAGA 

- FADLNH I PFTfYFHT- TPYA- - KVFOO- - YPKVKAWEULUARPAVQRVCKHUPTEFKL 
GLLOLALGCFLPALRAGERLHGLSL I DASATPLLDCWSQRFAAHPAAKRVLPOTLKVVOF 




Zm-GST1 



Ta-GSTA I 



Zm-B22 



2m-GSTIV 



Zm-GSTIII 



Ph-AN9 



At-TT19 



AI-H36860 



Nt-parB 



At-TTT9 - - - 

At-H36860 - - 

Pb-AN9 IEAVSIPAKEEAKV- 

Nt-parB 

Zffl-GSTIII SSSA - 

Za-GSTI -- 

Za-GSTIV PKEOE 

Ta-GSTAI GAQY 

Zm-BZ2 TRFLQVQAQFRVHVS 
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♦ T * 



^□7> hv7-V> 
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fc, ttl9gg*#fc3l§je£l-JSlHai£^*ra£U ^Ol4«£#M7rf & -1 4: SI 
h7^i/>f --r^^l9 (TT19) a^fcfc^LfcSfaofcfe^fc^n 
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[tllfi] ftP«H 
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